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 gniyub sa hcus dnuof era stluser tnatropmi emos dna seuqinhcet denoitnem evoba
.roivaheb  
 :SDROWYEK  
   ,sisylana teksab tekraM ,mhtirogla iroirpA ,euqinhcet noitcudni eluR
 elur noitaicossA  .gninim  
: NOITCUDORTNI  
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  fo stes eht era Y dna X erehw ,Y>=X mrof eht fo noisserpxe na si elur noitaicossa nA
 eht ot lauqe ro naht retaerg ecnedifnoc & troppus eht evah taht selur eht lla revocsid ot si laog ehT .smeti
itcepser ecnedifnoc dna troppus muminim  .ylev  
.smeti dellac slaretil fo tes a eb }ml …3l ,2l ,1l{ = L teL  
 meti na troppus T .smeti fo tes eht si T noitcasnart hcae erehw ,snoitcasnart fo tes a eb ,esabatad = D teL
eti hcae stroppus T fi ,x smeti fo tesbus a troppus ot dias si T .T ni si x fi ,x  woh snaem stroppuS .X ni x m
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 ”.tneuqerf eb osla  
:woleb sa nwohs si elpicnirp iroirpA  
>= )y ot sgnoleb x( :)y ,x(lla roF  .)y(s => )x(s  
:wollof sa si mhtiroglA iroirpA  
.1  .1=K teL  
.2  neG .1 htgnel fo stesmeti tneuqerf etare  
.3  .deifitnedi era stesmeti tneuqerf on litnu taepeR  
   .esabatad morf snrettap gnitseretni lla seveirter euqinhcet noitcudni eluR  
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 nac dna tcerroc netfo si eluR
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:ERUTARETIL FO WEIVER  
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: SDOHTEM NOITCELLOC ATAD  
: ataD yradnoceS  
 .sllam gnippohs eht morf sllib morf detcelloc si atad yradnoceS.1  
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: elbat noitcasnart ni detalubat si atad detcelloC  
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= 1 .oN elbaT  
 
 
  
 
  
 
  
 
 
 
 
 
 
 .selur noitaicossa fo noitaluclac rof smeti gniwollof tceleS  
.poohD ,avaR ,reguS ,rewolfnuS  
 
: GNIDAOC - 
0 yranib esU  .1 &  
&       noitcasnart  eht ni tnesba si meti etacidni 0  
.noitcasnart eht ni tneserp si meti etacidni 1  
 
: sdroceR noitcasnarT : tupnI  
 
= 2 .oN elbaT  
DI noitcasnarT  rewolfnuS  reguS  avaR  poohD  
1 0 0 0 0 
2 1 0 0 0 
     
3 1 1 1 1 
     
4 1 1 1 0 
5 0 0 1 1 
6 0 1 1 0 
DI noitcasnarT  smetI  
1 G elraP ,ubahS  
2 lio rewolfnuS ,G elraP  
3 poohD ,avaR ,raguS ,ehoP ,lio rewolfnuS ,G elraP ,ubahS  
4 ewolfnuS G elraP ,avaR ,reguS ,lio r  
5 poohD , avaR ,iggaM ,ubahS  
6 ittabragA ,reguS avaR  
7  G elraP ,neP ,avaR ,lio rewolfnuS  
8 neP ,avaR ,reguS  
9 reguS ,ittabragA ,iggaM ,ubahS  
01  .lio rewolfnuS ,avaR ,reguS ,ubahS  
11  avaR ,reguS ,tiucsiB  
21  lio rewolfnuS etalocohC ,neP ,  
31  ittabragA ,avaR ,reguS  
41  koobetoN ,avaR ,reguS ,lio rewolfnuS  
51  .ehoP ,poohD ,reguS ,lio rewolfnuS  
7 1 0 1 0 
8 0 1 1 0 
9 0 1 0 0 
01  1 1 1 0 
11  0 1 1 0 
21  1 0 0 0 
31  0 1 1 0 
41  1 1 1 0 
51  1 1 0 1 
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.1  : eluR noitaicossA yb sisylanA  
  
 oc dna troppus muminim emoS .detaluclac si ecnedifnoc dna troppus elur noitaicossa nI  ecnedifn
 lliw ecnedifnoc muminim dna troppus muminim fo airetirc eht seifsitas lliw hcihw selur ehT .demussa si
.eslaf esiwrehto eurt eb  
 
: woleb sa detaluclac era ecnedifnoc dna troppuS - 
 
 x( troppuS - toT( / )y & x gniniatnoc snoitcasnart fo rebmuN( = )y > ).snoitcasnart fo .on la  
 x( ecnedifnoC -  x fo troppuS( = )y > - )x fo troppuS( / )y >  
  
% 07 = ecnedifnoc muminim dna %05 = troppus muminim emussA  
 
 = 3 .oN elbaT  
 
 
 
 
 
 
rebmuN .rS  X Y )%( troppuS  )%( ecnedifnoC  ?elur ni sI  
1 lio rewolfnuS  reguS  13  17  eslaF  
2 nuS lio rewolf  avaR  13  17  eslaF  
3 lio rewolfnuS  poohD  21  92  eslaF  
4 reguS  avaR  65  57  eurT  
5 reguS  poohD  21  71  eslaF  
6 avaR  poohD  21  81  eslaF  
 F  gniwollo :dnuof era selur noitaicossa - 
.1  reguS neht lio rewolfnus fI  
nedifnoc & % 13 = troppus elur siht roF .% 17 = ec  
.eslaf si elur siht ,troppus muminim fo airetirc eht seifsitas ton seod elur ehT  
.ragus yub ton lliw eh ,rewolfnus syub remotsuc nehw taht yas nac ew oS  
.2  avaR neht lio rewolfnus fI  
 ,ereH  
.17 = ecnedifnoc ,% 13 = troppuS  
 seifsitas ton seod ti sA .eslaf si elur eht ,troppus .nim fo airetirc eht  
.avar yub ton lliw eh ,lio rewolfnus syub remotsuc nehw oS  
.3  .poohD neht lio rewolfnus fI  
,ereH  
.% 92 = ecnedifnoc dna % 21 = troppuS  
noc muminim dna troppus muminim fo airetirc eht seifsitas ton seod elur ehT  si elur siht os ,ecnedif
.eslaf  
.poohD rof og ton lliw eh ,lio rewolfnus syub remotsuc nehw oS  
.4  .avaR neht raguS fI  
,ereH  
.% 57 = ecnedifnoc dna % 65 = troppuS  
.ecnedifnoc muminim dna troppus muminim fo airetirc eht htob seifsitas elur eht ,ereH  
lur eht ,oS .eurt si e  
.ecnedifnoc %57 htiw avaR yub lliw eh ,raguS syub remotsuc nehw eroferehT  
.5  .poohD neht raguS fI  
.% 71 = ecnedifnoc & % 21 = troppus ,ereH  
.ecnedifnoc .nim & troppus muminim fo airetirc eht yfsitas ton seod elur ehT  
.eslaf si elur siht ,oS  
w ecneH .poohD yub ton lliw eh ,ragus syub remotsuc nehw taht tciderp nac e  
.6  .poohD neht avaR fI  
.% 81 = ecnedifnoc dna % 21 = troppus ,ereH  
.ecnedifnoc .nim & troppus .nim fo airetirc eht yfsitas ton seod elur sihT  
.eslaf si elur eht ,oS  
ehw taht tciderp nac ew oS .poohD rof og ton lliw eh ,avaR syub remotsuc n  
: EUQINHCET NOITCUDNI ELUR YB SISYLANA  
   ycarucca muminim emoS .detaluclac si egarevoc & ycarucca euqinhcet noitcudni elur nI
urt si egarevoc dna ycarucca muminim gniyfsitas selur ehT .demussa si egarevoc dna .eslaf esiwrehto e  
: woleb sa detaluclac si egarevoc dna ycaruccA  
 x( ycaruccA - )x htiw noitcasnart fo rebmuN( / )y dna x gniniatnoc noitcasnart fo rebmuN( = )y >  
 x( egarevoC - )snoitcasnart fo rebmun latoT( / )x gniniatnoc noitcasnart fo rebmuN( = )y >  
ussA .% 07 = egarevoc muminim dna % 05 = ycarucca muminim em  
 = 4 .oN elbaT   
 
 
 
 
 
:dnuof era selur noitaicossa gniwolloF  
 
.1  reguS neht lio rewolfnus fI  
.% 44 = egarevoc & % 17 = ycarucca elur siht roF  
eht seifsitas ton seod tub ycarucca muminim fo airetirc eht seifsitas elur siht sA   fo airetirc
.eslaf si elur siht os ,egarevoc muminim  
.ragus  rof og t’ndid eh ,rewolfnus syub remotsuc nehw oS  
.2  avaR neht lio rewolfnus fI  
 ,ereH  
.%44 = egarevoc ,% 17 = ycaruccA  
tirc eht seifsitas ton seod tub ycarucca .nim fo airetirc eht seifsitas ti sA  muminim  fo aire
.eslaf si elur siht ,egarevoc  
.avar  rof og t’ndid eh ,lio rewolfnus syub remotsuc nehw oS  
.3  .poohD neht lio rewolfnus fI  
,ereH  
.% 44 = egarevoc dna % 92 = ycaruccA  
voc muminim dna ycarucca muminim fo airetirc eht seifsitas ton seod elur ehT  .egare  
.eslaf si elur siht oS  
rebmuN .rS  X Y )%( ycaruccA  )%( egarevoC  ?elur ni sI  
1 lio rewolfnuS  reguS  17  44  eslaF  
2 lio rewolfnuS  avaR  17  44  eslaF  
3 lio rewolfnuS  poohD  92  44  eslaF  
4 reguS  avaR  57  57  eurT  
5 reguS  poohD  71  57  eslaF  
6 avaR  poohD  81  96  eslaF  
.poohD rof og t’ndid eh ,syub remotsuc nehw oS  
.4  .avaR neht raguS fI  
,ereH  
.% 57 = egarevoc dna % 57 = ycaruccA  
.egarevoc muminim dna ycarucca muminim fo airetirc eht seifsitas elur eht ,ereH  
.eurt si elur eht ,oS  
ehw eroferehT .ecnedifnoc %57 htiw avaR yub lliw eh ,raguS syub remotsuc n  
.5  .poohD neht raguS fI  
.% 57 = egarevoc & % 71 = ycarucca ,ereH  
.eslaf si elur siht os ,ycarucca muminim fo airetirc eht yfsitas ton seod elur ehT  
ragus syub remotsuc nehw taht tciderp nac ew ecneH .poohD rof og t’ndid eh ,  
.6  .poohD neht avaR fI  
.% 96  = ecnedifnoc dna % 81 = ycarucca ,ereH  
.egarevoc muminim & ycarucca muminim fo airetirc eht yfsitas ton seod elur ehT  
.seslaf si elur eht ,oS  
g ton lliw eh ,avaR syub remotsuc nehw taht tciderp nac ew oS .poohD rof o  
: MHTIROGLA IROIRPA YB SISYLANA - 
   litnu tnuoc troppus tsewol htiw smeti eht enurp taht si mhtirogla iroirpA fo yroeht ehT
.tnuoc troppus tsegral htiw drocer eno eht teg uoy  
 
: woleb sa detaluclac si tnuoc troppuS  
 
o rebmuN = )x( tnuoc troppuS .x gniniatnoc snoitcasnart f  
 
 dna meti hcae rof detaluclac si tnuoc troppuS .deraperp era L dna C selbat owt mhtirogla iroirpA nI
 .C ni dedrocer  
.deteled si tnuoc troppus tsewol gnivah smeti eht L nI  
1L dna 1C elbat eraperP  
:1C    tsriF  
= 5 .oN elbaT  
metI  tnuoc troppuS  
lio rewolfnuS  7 
raguS  21  
avaR  11  
poohD  3 
 
 ,1C nI  
.lio rewolfnus gniniatnoc sllib 7 era ereht setacidni taht ,7 = liO rewolfnuS rof tnuoc troppuS  
.reguS gniniatnoc sllib 21 era ereht snaem ,21 = reguS rof tnuoc troppuS  
rof tnuoc troppuS  .avaR gniniatnoc sllib 11 era ereht snaem ,11 = avaR  
.poohD sniatnoc hcihw sllib 3 era ereht etacidni ,3 = poohD rof tnuoc troppuS  
:1L  
= 6 .oN elbaT  
metI  tnuoc troppuS  
lio rewolfnuS  7 
reguS  21  
avaR  11  
 
C ni tnuoc troppus tsewol gnivah smeti eht ,1L nI )ssecorp gninurP .ei( .deteled era ,1  
,ereH  
.3 = tnuoc troppus tsewol gnivah era poohD  
.deteled  si poohD 1L nI  
 ,ecneH  
.ylevitcepser tnuoc troppus 11 dna 21,7 htiw avaR &  reguS ,liO rewolfnuS sniatnoc 1L  
: 2C eraperP woN  
:2C  
= 7 .oN elbaT  
metI  oc troppuS tnu  
reguS ,lio rewolfnuS  5 
avaR ,lio rewolfnuS  5 
poohD ,lio rewolfnuS  2 
avaR ,reguS  9 
poohD ,reguS  2 
poohD ,avaR  2 
 
  .smeti owt neewteb rof tnuoc troppus etaluclac lliw mhtirogla ,2C nI  
,ereH  
setacidni ,5 = reguS dna lio rewolfnuS rof tnuoc troppuS   lio rewolfnuS sniatnoc hcihw sllib 5 era ereht
.reguS dna  
 dna lio rewolfnuS sniatnoc hcihw sllib 5 era ereht setacidni ,5 = avaR & lio rewolfnuS rof tnuoc troppuS
.avaR  
 sniatnoc hcihw sllib owt era ereht snaem ,2 = poohD & lio rewolfnuS rof tnuoc troppuS  & lio rewolfnuS
 .poohD  
.avaR & reguS sniatnoc hcihw slliw 9 era ereht snaem ,9 = avaR & reguS rof tnuoc troppuS  
.poohD dna reguS sniatnoc hcihw sllib 2 era ereht setacidni ,2= poohD & reguS rof tnuoc troppuS  
setacidni ,2 = poohD dna avaR rof tnuoc troppuS  .poohD dna avaR sniatnoc hcihw sllib 2 era ereht  
: 2L ,woN  
= 8 .oN elbaT  
metI  tnuoc troppuS  
reguS ,lio rewolfnuS  5 
avaR ,lio rewolfnuS  5 
avaR ,reguS  9 
 
eteled era 2 = tnuoc troppus gnivah smeti  ereH .tnuoc troppus tsewol gnivah smeti eht enurp ,2L nI  d
.2C morf  
,woN  
: 3C etaluclaC  
= 9 .oN elbaT  
metI  tnuoC troppuS  
avaR ,reguS ,lio rewolfnuS  4 
poohD ,reguS ,lio rewolfnuS  2 
poohD ,avaR ,lio rewolfnuS  1 
poohD ,avaR ,reguS  1 
 
.smeti eerht neewteb tnuoc troppus etaluclac ,3C nI  
  ,3C nI  
of tnuoc troppuS  rewolfnuS sniatnoc hcihw sllib 4 era ereht setacidni ,4 = avaR & reguS ,lio rewolfnuS r
.avaR dna reguS ,liO  
 rewolfnuS sniatnoc hcihw sllib 2 era ereht setacidni ,2=poohD dna reguS ,lio rewolfnuS rof tnuoc troppuS
.poohD & reguS ,liO  
fnuS rof tnuoc troppuS  rewolfnuS sniatnoc hcihw llib eno si ereht setacidni ,1= poohD dna avaR ,lio rewol
.poohD dna avaR , lio  
 dna avaR ,reguS sniatnoc hcihw llib eno si ereht setacidni ,1 = poohD & avaR ,reguS rof tnuoc troppuS
.poohD  
 = 3L ,woN  
= 01 .oN elbaT  
metI  uoc troppuS tn  
avaR ,reguS ,lio rewolfnuS  4 
 
.3C ni tnuoc troppus tsewol gnivah smeti eht deteled evah ew 3L nI  
 dna %62 = troppuS htiw dna 4 tnuoc troppus htiw avaR dna reguS ,liO rewolfnuS niatnoc lliw 3L ,oS
%87 = ecnedifnoc  
  derp nac ew mhtiroglA iroirpA morf oS  liO rewolfnuS yub lliw ohw remotsuc eht ,taht tci
.ecnedifnoc % 87 htiw avaR rof og nac reguS dna  
   dna euqinhceT noitcudnI eluR ,eluR noitaicossA eht morf noitaluclac gnivresbo yB
: dnuof si tluser gniwollof ,mhtiroglA iroirpA  
 avaR & reguS ,liO rewolfnuS  .rehto hcae htiw detaicossa ylgnorts era  
  n ezylana ot elba si erawtfos depoleved eht tub stcudorp ruof rof sisylana eht nwohs evah srohtuA
.stcudorp fo rebmun  
 
: SNOITSEGGUS DNA SGNIDNIF  
: SGNIDNIF  
ts si sremotsuc yb edam snoitcasnart suoirav fo atad ehT  niatrec sevig esabatad sihT .esab atad eht ni dero
: woleb sa noitamrofni lufgninaem  
 
.1   detaicossa ylgnorts era avaR dna reguS ,liO rewolfnuS noitazinagro siht rof taht wohs stluser ehT
.rehto hcae htiw  
 
.2  .sremotsuc fo stibah gniyub emos era erehT  
 
.3  s si erehT  eht yb desahcrup era hcihw stcudorp tnereffid eht neewteb tsixe noitaicossa emo
 ylhgih era hcihw stcudorp esoht syub remotsuc taht devresbo si ti dnA .pirt elgnis ni remotsuc
.rehto hcae htiw detaicossa  
 
 
: SNOITSEGGUS  
 
tad morf stluser eht fo sisab eht nO : nevig era snoitseggus gniwollof eht loot gninim a  
 
.1   fo lles gnisaercni rof rehto hcae ot raen avaR dna reguS ,liO rewolfnuS ecalp nac noitazinagrO
 .stcudorp eseht  
.2  llatsni nac noitazinagro os ,remotsuc yb edam snoitcasnart lla fo atad evah noitazinagro sA   hcus
.stcudorp tnereffid rof selur noitaicossa etareneg lliw hcihw sloot gninim atad  
 
.3   egnarraer nac noitazinagro ,loot gninim atad yb detareneg selur noitaicossa eht gniredisnoc yB
.elas fo noitomorp rof flehs rieht  
 
: SECNEREFER - 
.1  aB lydA .voliruhC dinoeL  fo lanruoJ , yllaD leahciM ,htimS etaK ,atrawhcS leinaD ,vorig
 noitazimitpo fo esu denibmoc htiw gninim ataD ,5002 : metsys noitamrofni tnemeganam
 etatsorp ot noitacilppa : selur gnipuorg ksir gnivorpmi rof spam gnizinagro fles dna seuqinhcet
neitap recnac st  
 
.2   : dlog ton si srettilg taht llA ,2002 : scihte ssenisub fo lanruoJ ,ydnaG .H racsO ,annaD ynohtnA
.gninim atad fo ecafrus eht htaeneB gniggiD  
 
.3   A , 2002 : yteicos hcraeser noitarepo eht fo lanruoJ ,skoorB M dna silliW JR ,htimS AK ,oeY CA
p lacitamehtam  atad a nihtiw gnicirp muimerp ecnarusni ezimitpo ot hcaorppa gnimmargor
.krowemarf gninnim  
 
.4   desab eerT ,6002 : metsyS noitamrofnI egdelwonK ,gneL luaP ,neneoC snarF ,demhA likahS
gninim elur noitaicossa rof atad fo gninoititrap  
 
.5  .L semaJ ,sregoR .T yhtomiT   fo sicerP ,8002 : secneicS niarB & laroivaheB ,dnallelccM
.hcaorppA gnissecorP detubirtsiD lellaraP A : noitingoC citnameS  
 
.6   ecnegilletnI laicifirA ,auqcaviV .S anairdA dna zarreF amuahnI ,aicraG arrahciB ,anitsirC anA
 dna sisylana ,ngised gnireenigne rof gniniM egdelwonK ot atad morF ,9002 : gnirutcafunam  
 
.7  .stnemucod laires dna gninim ataD ,1002 : seitinamuh eht dna retupmoC ,enanA dihcaR  
 
.8   tnemeganaM dna hcraeseR noitarepO rof etutitsnI ,nilihzuT rednaxelA dna nahbanamdaP ijalaB
 esu eht nO ,1102 : ecneicS  MRCe dna noitcaretnI lacitoroehT : gninim atad rof noitasimitpo fo
.seitinutroppo  
 
.9   gniniM ataD ,0002 yaM : ecruoSsmadA .M llaiN ,ylleK .G kraM ,tnulB nodroG ,dnaH J divaD
.tiforP & nuF roF  
 
.01  zeeuqS ,2002 ,4 hcraM : nuhcgnehS GNED dna iefoaiX UX , uoygneZ EH  tneiciffE nA :re
.ataD lacirogetaC gniretsulC rof mhtiroglA  
 
 fo gninim ataD ,9002 sserP ytisrevinU egdirbmaC : STREBOR .W  dna EINNER .W .T .11
 .sisylana ecnednopserroc elpitlum gnisu atad tneitap sisolucrebut  
 
serP ytisrevinU egdirbmaC : NENEOC SNARF  21 1102 ,s  ,                           dna tneserp ,tsap :gninim ataD
 .erutuf  
 
    evitaicossa fo weiver A , sserP ytisrevinU egdirbmaC ,7002  : HATBAHT IDAF  31
 gninim noitacifissalc  
 
ninim atad cifitneics ni secneirepxe :erihppaS ,8002 : htamaK akirdnahC  41 .g  
 
likA aduH .51  ,1102 ,41 yaM : .la te ,    ecneicsorueN gniniM ni seitinutroppO dna segnellahC  .ataD  
 
    , )0002( yteicoS hcraeseR lanoitarepO eht fo lanruoJ : skoorB M dna silliW JR ,htimS AK .61
 ap mialc ecnarusni dna noitneter remotsuc fo sisylana nA  snrett      esac a :gninim atad gnisu
 yduts . 
 
 
  
 
 
  
 
 
 
